The goal of this study was to identify the correlates and determine the prevalence of sexually transmitted diseases (STDs) among male rural migrants in Shanghai, China.
IN THE PAST 2 DECADES, the epidemic of sexually transmitted diseases (STDs) has spread rapidly in China, particularly in Eastern and Southern China, commensurate with the rapid development of a market economy and changing attitudes toward sex and sexual behavior. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] Officially reported new STD cases have been increasing at an average annual rate of 20% to 30% in recent years, rising to 830,000 cases in 2002; however, the real number is probably much higher. Experts estimate that more than 8 million Chinese citizens (10 times higher than reported) had contracted STDs in 2002. 11 The majority of individuals with STDs in China have no symptoms, have not been identified, and therefore have not been appropriately treated. [12] [13] [14] [15] Many STD cases, although they have sought diagnosis and care in hospitals or clinics, have not been reported to authorities. Moreover, delayed treatment and inappropriate care of STDs are very common among unauthorized clinics and pharmacies, where many STD cases prefer to go to avoid the stigma associated with an STD. 14, 15 We now know that individuals with certain STDs are more susceptible to HIV and are more infectious, once infected with HIV, than those who are not. Given the rapid spread of the HIV epidemic in China, the hidden pandemic of STDs in China strongly suggests the potential for an explosive epidemic of HIV infection through heterosexual transmission.
Because social and economic factors make migration necessary and attractive, there is now a large number (more than 120 million) of peasant migrants who have left their home villages looking for jobs in the urban areas in China. Studies carried out in Africa, certain Asian countries, and in the United States have demonstrated that migrant workers are at greater risk for STDs and HIV infection than nonmigrants. 16 -28 However, limited studies have been conducted among migrants in China. Most recently, Detels et al. found that the prevalence of STDs, including chlamydia, gonorrhea, syphilis, trichomonas, and herpes, was as high as 18% among a total of 1536 randomly selected market stall vendors, many of whom were migrants, providing strong evidence that migrant workers in China are at very high risk of STD infections. 10 Unfortunately, as a result of limited access to health care, they are more likely than local urban residents to remain untreated or are treated inappropriately. Inappropriate treatment of STDs makes individuals more vulnerable to HIV infection and more likely to transmit HIV once infected. Furthermore, most rural migrants in China generally return to their home villages at least once a year, a social and cultural custom potentially facilitating HIV and STD transmission between rural and urban populations. Thus, there is an urgent need to implement socially and culturally tailored HIV/ STD prevention programs based on an understanding of the profile of risk behavior and determinants of STDs among the Chinese migrant population. We have reported elsewhere our study on the sexual behavior of 1086 male rural migrants in Shanghai, China (He N, Detels R, et al., unpublished data). This article is intended to document the characteristics and risk factors associated with STDs among these migrants.
Methods

Study Site and Sample
This study was conducted in Shanghai, a city with 16 million permanent residents and 4 million migrants. The first HIV/AIDS case in Shanghai was reported in 1987. By the end of 2002, the cumulative number of reported HIV/AIDS cases was 783. More than half of them were migrants (Shanghai CDC HIV/STDs Surveillance Report, 2002). The number of reported STD cases has also been increasing at an annual rate of 30% during the past decade. The current study was conducted in a community located between urban and suburban areas in northwestern Shanghai. In 2002, when the current study was conducted, there were estimated to be 18,000 officially registered migrants.
Male rural migrants work in various venues. However, for pragmatic reasons, only male migrants working in construction sites, markets, and small factories were recruited for the current study. A market is a government-administered venue where vendors can sell fresh meat, fish, vegetables, fruits, household goods, and so on. The majority of market vendors in Shanghai are rural migrants and are mostly married couples. At the beginning of our study recruitment, there were 6 construction sites, 7 markets, 5 small factories, and 1 porter company in the study community. One construction site was nearly completed, with only 30 workers left, all of whom were male. They were asked to participate in a pilot investigation that was carried out before the main study. The pilot investigation was conducted to help the investigators evaluate the appropriateness of the questionnaire and the interview procedure. One of the 7 markets refused to participate in the study because the local public health office had just conducted a health service survey with collection of blood samples. Thus, we finally identified a total of 1273 male migrants, of whom 1086 (85.3%) participated in the study.
Data Collection
After meeting with and obtaining agreements from local government officers, venue managers, and administrators, the purpose of the study and the type of recruitment activities were announced in the participating venues. On the announced days, a team of investigators was sent to the venue for data collection. Small incentives (goods such as soap, toothbrushes, toothpaste, towels, and so on, valued at U.S. $2.50 -3.00) were given to each participant.
The survey questionnaire was anonymous and composed of 4 parts. Parts I, II, and III were designed to obtain social and demographic characteristics, knowledge of HIV/AIDS and STDs, and knowledge and attitudes about condom use. Part IV was about sexual behaviors. Each interview was administered in a private place. For parts I, II, and III, a face-to-face technique was used. For part IV, 2 alternative interview techniques were provided. Participants either chose a self-administered interview or a tape-recorded interview. For the self-administered interview, a questionnaire was given to each participant to read and give a multiple-choice answer to each question. A coded answer sheet with only an identification number and numbers corresponding to the questions and possible responses to each question was also provided to the participant. The participant then just marked the numbers corresponding to his answers to the questions. Thus, no one else knew what participants' responses were. 3 For the tape-recorded interview, the participant would listen to the tape recorder with earphones, in which the questions were previously recorded in Mandarin, with sufficient time between questions to allow the interviewee to mark his corresponding answers on the coded answer sheet. The questions were recorded in Mandarin but not in dialects; although these migrants might come from various geographic areas with different dialects, they should understand Mandarin to work and live in a city such as Shanghai. Surprisingly, most participants chose not to use the tape recorder, probably because they were confident that their privacy and anonymity for answering those questions were assured during the self-administered interview. It was impossible for those who were illiterate (47 people) to self-administer the interview. However, many (n ϭ 39) of them chose a face-to-face interview instead of using the tape recorder. The completed answer sheets were deposited by the participants into a large closed box containing other answer sheets, demonstrating to the participant that his responses could not be determined by others or the staff. In summary, for part IV, 1039 (95.7% of 1086 participants) individuals selected the self-administered interview, 39 (3.6% of 1086) the face-to-face interview, and only 8 (0.7% of 1086) selected the tape recorder for their interviews.
The interviewers were senior technicians or research fellows who were working in public health and had previous experience in administering epidemiologic surveys. They were all males, and most were married. To better understand the study design, the specific objectives of this study, and the standards of the interview, a special training session was organized. They further practiced the interview in the pilot investigation.
Venous blood was collected by professional nurses using disposable sterile needles and tubes. The blood was centrifuged, and the serum was frozen in 500-L aliquots. First-catch urine specimens were collected in sterile cups, immediately stored in a cold box, then transported to the laboratory. Participants were informed that they could receive their test results and free treatment, if infected, by calling the study telephone number and providing their study identification number.
HIV and Sexually Transmitted Disease Testing
The blood samples were screened for HIV infection using an enzyme-linked immunosorbent assay technique (Vironostika HIV Uni-Farm II plus O; Organon Teknika bv, The Netherlands) according to the manufacturer's instructions. Any samples that screened positive for HIV were confirmed by a Western blot assay (HIV BLOT 2.2; Genelabs Diagnostics Pte Ltd., Singapore). Blood samples were also tested for syphilis (Treponema pallidum) by the TPHA method (Fujirebio Inc., Japan). Urine specimens were tested for the presence of Neisseria gonorrhoeae and Chlamydia trachomatis by ligase chain reaction (LCR) amplification technology (Abbott LCX Probe System; Abbott Laboratories, USA). All tests were performed in the HIV/STD Laboratory of the Shanghai International Travel Healthcare Center. Blind and duplicated blood and urine samples with known disease status were used to assure quality control.
Data Analysis
Descriptive analyses were conducted to elucidate the characteristics of the study subjects and the prevalence of STDs by category of working venue. In the questionnaire, 11 HIV/AIDS knowledge questions were posed about routes of HIV/AIDS transmission, prevention, and severity. A summary score was developed from these questions. Two points were assigned for each correct answer, 1 point for each answer stating "not sure" or "probably," and no points for each incorrect answer. Thus, the possible score ranged from 0 to 22. Two separate multiple logistic regression analyses were performed to identify factors independently associated with STD status. A causal diagram between the potential risk factors and STD infection was drawn to show potential confounding variables, intermediate variables, or colliders ( Figure 1 ). Independent variables and covariates were simultaneously entered into the model. However, crude parameter estimates derived from the univariate analyses were also provided. An STD case was defined as an individual positive for any test result. Odds ratios and 95% confidence intervals were calculated. All statistical analyses were carried out using the SAS System for Windows (SAS Institute, Cary, NC), version 8.0.
Although missing values for each individual variable were rare (usually Ͻ5%) in the current study, a significant number of observations would have been missing in a logistic regression analysis, using the typical method. This was because typical statistical procedures in most available software packages, including SAS, exclude observations with a missing value for any variable from the analysis. To deal with this problem, a statistical procedure called multiple imputation (MI) has been developed. 29 The SAS software package provides a MI procedure.
For logistic regression analyses in the current study, we used the default number of imputations in the MI procedure in SAS version 8. Briefly, we produced 5 completed datasets based on a sequential chain of iterations. With EM estimates used as starting values, there were 200 "burn-in" iterations before the first imputation, followed by 100 iterations between successive imputations. The 5 datasets were then written into 1 large SAS dataset (data augmentation) for logistic regression analysis. Parameter estimates generated from these 5 complete datasets were then combined and analyzed to produce inferential estimates for each parameter. Considering that the MI procedure is primarily designed for application to a dataset with quantitative variables and our dataset was primarily composed of categorical variables, we used the MI procedure modified specifically for dealing with categorical data. 30 
Results
Participant Characteristics
Male migrants (1086, 85.3% of those approached) participated in the cross-sectional study, including 440 construction workers, 400 market vendors, and 246 factory workers. Among them, 293 (66.7%) construction workers, 394 (98.5%) market vendors, and 240 (97.6%) factory workers provided blood samples; 435 (99%) construction workers, 392 (98%) market vendors, and 244 (99%) factory workers also provided urine samples. Table 1 presents and compares the sociodemographic characteristics, particularly those relevant to migrants, by working venue. The mean age was 33.6 years. Workers in factories were younger than those at construction sites or markets. Education levels were very low, with 26% of the study subjects receiving, at most, a primary school education. A high proportion of the factory workers completed 9 or more years of school. Many migrants, including those working in construction sites, were married, with the market vendors having the highest percentage (88%). A higher proportion of market vendors (10.2%) made 1500 or more yuan (U.S. $187) per month. More than half (55.6%) of the study participants reported having read or watched pornographic materials. The percentage was higher in factory workers than in construction workers and market vendors. A significant proportion of the study participants came from Jiangsu and Anhui provinces, the provinces closest to Shanghai. Approximately one third came from Anhui, Henan, and Hubei, 3 major provinces where infected former plasma donors (FPD) have been identified. Plasma donation was a major mode of HIV transmission in China. Nearly 20% of the study participants had been in Shanghai for 1 to 3 years and 61.8% for more than 3 years. Market vendors tended to be in Shanghai for a longer time period. Most migrants (82.2%) visited their home villages or townships at least once a year. In addition, although most were married, only a few (13.5%) married construction workers were currently living with their wives, whereas 89.7% of married market vendors and 61.7% of married factory workers were living with their wives. No men admitted to donating plasma in this study. A small proportion of study participants (6.9%) had donated blood either in their home village or in a city. Very few of them (2.7%) had received a blood transfusion.
Sexually Transmitted Disease Prevalence and Risk Factors Prevalence of Sexually Transmitted Diseases
Of the 1086 study participants, 986 were sexually active, in- cluding 908 married and 78 single men. The prevalence of chlamydia, gonorrhea, and syphilis among those who were sexually active was 3.5%, 0.5%, and 1.0%, respectively. None were positive for HIV. The proportion of respondents who tested positive for any of the 3 STDs was 4.7%, with a lower proportion among construction workers (3.2%) than among market vendors (5.6%) and factory workers (5.6%). The prevalence of STDs among individuals grouped by sociodemographic characteristics is presented in Table 2 . The prevalence was higher among migrants with less education, having longer duration in Shanghai, frequently visiting home, having a higher income, and working in markets or factories. The number of syphilis cases increased by age, whereas the number of chlamydia and gonorrhea cases remained relatively constant by age. The prevalence of STDs was 9% (12 of 134) among respondents who admitted to multiple partnerships and 4% (32 of 803) among those who did not. None of the 46 participants testing positive for a STD called to learn their test results.
Migration-Related Sociodemographic Characteristics as Risk Factors for Sexually Transmitted Diseases
Because all the study participants were male migrants coming from rural areas, we were interested in measuring associations between migration-related sociodemographic characteristics and STD infections among them. We suspected that knowledge of HIV/AIDS and STDs, knowledge of condom use, and certain sexual behaviors (measured or unmeasured) might act as intermediate variables in the causal path from the profile of "sociodemographic characteristics" to the profile of "STDs." Therefore, they 
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were not controlled for in this specific logistic regression analysis. The result of logistic regression analysis is presented in Table 3 . Migrants who had been in Shanghai for a longer period of time or who had visited home villages more frequently were more likely to be infected with an STD.
Sexual Behaviors as Potential Risk Factors for Sexually Transmitted Diseases
A logistic regression analysis was also conducted to determine the associations between certain reported risky sexual behaviors and STDs by controlling for potential confounding variables, including sociodemographic characteristics and knowledge and attitudes about HIV/AIDS, STDs, and condom use. The results are shown in Table 4 . Males who had more sexual partners or who would like to have more sexual partners, if permitted, were more likely to have an STD.
Discussion
Previous epidemiologic and behavioral surveys of STDs in China have focused primarily on commercial sex workers, crossborder travelers or overseas migrants, local rural residents, and patients attending STD clinics. 1, 3, 5, 8, 9, 14, 15 Most recently, researchers have examined the prevalence of STDs among the general Chinese population and among market vendors in Eastern China. 10, 12 To our knowledge, this is the first report of a communitybased study of characteristics and prevalence of STDs among male migrants working in construction sites, markets, and small factories in China.
Nearly two-thirds of the study subjects came from provinces close to Shanghai (Jiangsu, Anhui, and Zhejiang). The relatively short distance between neighboring provinces and the destination city allows the migrants from these provinces to travel back and forth more frequently than migrants from more distant provinces. According to the National STD Surveillance, the Yangzi River Delta, including Shanghai and provinces around Shanghai (Jiangsu, Zhejiang and Anhui), reported the highest prevalence of STDs in China. 11 Taken together, these observations suggest that migrants could play important roles in bridging HIV/STD transmissions between these areas. This hypothesis was supported by our finding that frequently visiting home was significantly correlated with STDs.
Recently, rural migrants have tended to live away from their rural homes for longer periods of time than their earlier counterparts. 31 Given the demonstration of a significant association between the period of time staying in the city and prevalence of STDs in this study, more attention should be paid to this social phenomenon while developing HIV/STD prevention programs. Commercial plasma donation was one of the major transmission modes for HIV/AIDS in central China. However, no plasma donors were identified in the current study. The proportion of blood donors and blood recipients in this study population was also low. Table 2 as potential confounders. CI ϭ confidence interval. In addition, no intravenous drug users were identified. These factors might explain why no HIV-positive individuals were identified in the current study. The migrants were not well educated. Approximately one-fourth of them were either illiterate or received, at most, primary school education. This underscores the importance of introducing sex education and instruction on HIV/AIDS and STDs in primary schools throughout the rural areas in China, so that individuals will know how to protect themselves before they engage in highly risky behaviors. Furthermore, it is these individuals with the lowest levels of education who are most vulnerable to STDs, including HIV. As expected, male migrants were generally young. The majority of them were married. As some of young migrants stated, they did not migrate until getting married because it would otherwise have been difficult to find time to get married after migration, or it would have been difficult to ask their girlfriends or fiancées to accompany them. However, our study revealed that only migrants in markets were likely to be living with their wives. Approximately 86% of married construction workers lived alone. Studies have indicated that living alone could be a risk factor for STDs, because people who live alone would be more likely to seek commercial sex 16 -21 ; however, this was not supported by our study, because living with a wife did not prevent males from contracting an STD.
We have found that the most prevalent STD among rural migrants was chlamydia, which is often subclinical and has no visible signs or symptoms. The prevalence of chlamydia infection among sexually active respondents in the current study was 3.5%, higher than the estimated 2.1% among the general population of Chinese men. 12 Considering the large number of migrants who are dispersed throughout the country, the hidden epidemic of chlamydia could spread rapidly in the country and provide a path for the HIV epidemic in China. 12, 13 The fact that none of the infected participants called to learn their test results, despite the promise of free treatment, is particularly disturbing and underscores the difficulty of reaching this population.
The prevalence of STDs was higher among people with higher income. Migrants who had higher income might be market vendors, heads of small units in construction sites, or factory workers. They usually had relatively more freedom and more opportunities to have extramarital or commercial sex.
Our study demonstrated that STDs were significantly associated with a long period of migration and high frequency of visiting home. Migrants who have migrated for a longer period are less constrained by the attitudes and social norms that previously guided their behavior in their rural families, communities, and cultures. A long-term separation from this environment may provoke people to engage in risky behaviors. Higher frequency of home visits was also correlated with STDs. The possible explanations are: 1) only those who came from provinces near Shanghai (Jiangshu, Zhejiang, and Anhui) were likely to visit home frequently, where commercial sex is readily available and migrants might buy sex when they visit home; or 2) these migrants were from Jiangshu, Zhejiang, or Anhui provinces and their families had better economic status than those coming from other provinces and therefore had more opportunity to purchase sex.
We found that having multiple sex partners was a risk factor for STDs. However, there was a high prevalence of STDs among men who did not admit to having multiple sex partners (4%). This finding has important implications for implementing effective intervention programs to prevent STDs. It indicates that targeting only men reporting multiple sex partners for intervention will exclude a significant proportion of those with STDs. 10 In addition, we observed that the prevalence of having multiple sexual partners for market vendors was 16.5%, much higher than the observed prevalence of STDs, which was 5.6%. This was contrary to the observation of Detels et al. in Fuzhou, in that the prevalence of having multiple sex partners (5.1%) was much lower than the prevalence of STDs (18%). 10 Such differences reflect the complexity of correlations between risky behaviors and STD infections.
The current study has several limitations. First, this was a cross-sectional study. All information was collected at the same time point as the determination of STDs, limiting the causal inferences that can be drawn from the study. Second, information about sexual behavior can be very difficult to accurately obtain. Therefore, some findings in this study may be subject to problems of inaccurate recall and deliberate concealment. Third, as a result of resource and time constraints, we recruited only 1086 eligible participants for this study. This has been shown to be a relatively small sample size in terms of the lower prevalence of STDs than expected and the lower frequency of reported risk activities among the participants. Thus, we had limited power to measure the associations between certain events by multiple regression analyses. Finally, we only tested for infection by HIV, syphilis, gonorrhea, and chlamydia. We did not test for herpes simplex virus-2, an STD that has been identified to be prevalent among Chinese men. 10 This may further limit our ability to draw conclusions with regard to associations between STDs and certain potential risk factors.
In conclusion, this study has demonstrated that migration may facilitate the transmission of STDs and HIV/AIDS between rural and urban populations. The fact that no infected participant chose to learn his test result and the low literacy level of these migrants underscores the difficulty of reaching this population. Prevention messages must be simple and more effectively engage migrants at risk. Importantly, there is still a window of opportunity to prevent the spread of the HIV epidemic from highly affected rural areas to less affected urban areas. More studies among migrants, including females, are warranted in China.
